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© In a baler (10) having a plunger (20) reciprocat- 
ing in a bale case (12) and knotters (96) for tying 
strands of twine around bales, two trip means (190, 
192) are provided for automatic actuation of the 
knotters (96). A first trip means (190) is capable of 
preventing operation of the knotters (96) until a bale 
of desired length is formed. A second trip means 
(192) is operatively associated with the plunger (20) 
in a manner so that the plunger (20) does not 


prevent the second trip means (192) from permitting 
operation of the knotters (96) provided the plunger 
(20) is moving in a direction in the bale case to 
compress crop material into bales. A locking means 
(194) coupled to the first trip means (190) is 
cooperabie with the second trip means (192) for 
controlling the position thereof in accordance with 
the position of the first trip means (190). 


118 98 


122 



FIG.7 


Xerox Copy Centre 


EP 0 426 905 A1 


KNOTTER TRIP MECHANISM 


This invention relates generally to agricultural 
balers and, in particular, to knotter trip mechanisms 
for such balers. 

In a conventional type of baler, a plunger recip- 
rocates in a bale case to form crop material into 
rectangular bales. Tying mechanisms comprising 
needles and knotters are provided to tie several 
strands of binding material such as twine around 
the bales, and a trip mechanism is employed for 
automatically actuating the knotters when bales 
reach a desired length. Such trip mechanisms are 
disclosed in US-A-2.897. 748 and GB-A-1 .169.1 37. 

Conventionally the knotter drive shaft control- 
ling the operation of both the needles and the 
knotter mechanisms per se, is rotated at the same 
rotational speed as the plunger crank arm, whereby 
the knot tying cycle is completed only when the 
plunger is already retracting, or in other words, 
while the bale, which previously has been com- 
pressed in the bale chamber, is springing back, 
thereby resulting in the bale being of relatively low 
density as it issues from the bale chamber. This, in 
itself, results in low energy efficiency as crop ma- 
terial has to be compressed much harder to obtain 
a given density in the finished bale. 

However, this characteristic eventually also 
may cause problems with the knot tying operation 
itself as knots may not hold firmly after completion, 
although it should be added that this problem is not 
really critical in conventional, so-called small rec- 
tangular balers. 

The situation is different with the advent of so- 
called medium size and large rectangular balers 
operable to produce bales of hay weighing any- 
where in the range of 200 up to 1000 kg, as 
opposed to conventional small balers which are 
operable to produce bales typically weighing in the 
range of only 20 to 30 kg. In such medium size 
and large square balers the problems just de- 
scribed and caused by the bales expanding in the 
bale case prior to the knotting cycles being com- 
pleted, are much more outspoken. The springing 
back of crop material prior to the knotting cycle 
being completed is much more considerable 
whereby bales of relatively lower density are 
formed and whereby power inefficiency is much 
more serious. Also, the knot tying operation itself is 
much more often adversely affected resulting in 
frequent misties. 

It has already been proposed in the art, as 
appears from DE-B-1 .095.044, to rotate the tying 
mechanism drive shaft at twice the rotational speed 
of the plunger crank arm. Others also have already 
proposed, as can be seen in DE-O804.616, to 
rotate the tying mechanism main shaft during the 


tying cycle through only one half or even one third 
of a complete revolution. With both of these ap- 
proaches the tying operation is completed in less 
than a complete reciprocating cycle of the plunger 
5 whereby the above described problems are greatly 
reduced. 

However, these amended designs have caused 
another problem which is concerned with the tim- 
ing of the operation of the tying mechanism with 

w the plunger movement As in conventional hay 
balers the knotter drive shaft is rotated at the same 
rotational speed as the plunger crank arm when the 
trip mechanism is tripped, timing of the knotter 
operation with the plunger movement is indeed 

75 very simple; the trip mechanism being operable to 
trip the knotter cycle always at precisely the same 
point in the plunger cycle, as is generally known in 
the art Incorrect timing between the plunger move- 
ment and the knotting cycle would completely dis- 

20 turb and make ineffective the knotter operation as 
is generally known in the art Unless special pre- 
cautions are taken, such incorrect timing easily 
could occur in arrangements where the tying cycle 
is completed in less than a full reciprocating cycle 

25 of the plunger. 

EP-A-0.1 58.404 already discloses means for 
timing the tying cycle with the movement of the 
plunger in the direction to compress crop material 
in the bale case. A tying mechanism is provided 

30 with a drive line including a clutch mechanism 
having a pawl assembly, the position of which is 
controlled by a first trip mechanism coupled to a 
bale length metering apparatus; all listed compo- 
nents being of a generally known conventional 

35 type. In addition, a second trip mechanism is pro- 
vided equally cooperable with the pawl assembly 
and operatively associated with the baler plunger in 
a manner such that the pawl assembly, when 
tripped by the first trip mechanism to a drive en- 

40 gaging position, is returned to its drive interrupting 
position when the plunger is retracting in the bale 
case. Said second trip mechanism however is con- 
tinuously oscillated between a pawl assembly hold- 
ing position and a pawl assembly releasing position 

45 even during the entire bale compressing cycle, 
preceding the tying cycle of the formed bale. This 
way of operation is very inefficient considering that 
the second trip mechanism only has to interfere 
once in a complete bale forming cycle, more spe- 

so cifically during the tripping of the tying mechanism. 
Unnecessary wear of the constituent components 
of the second trip mechanism results therefrom 
requiring an increased maintenance. The structure 
operatively connecting the baler plunger to the 
second trip means furthermore is located close to 
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the plunger compressing area where said structure 
is subjected to dirt and crop resulting in abrasion 
and possible interference of operation. The second 
trip mechanism itself is positioned such that, upon 
the first trip mechanism being tripped, it can not 
prevent that an initial coupling is effected between 
the tying mechanism and its drive line. Said initial 
coupling is made undone however after a short 
angular displacement of the tying mechanism drive 
shaft provided the baler plunger is retracting in the 
bale case. Accordingly, energy is lost in setting the 
tying mechanism in motion for a purposeless small 
displacement. Moreover, resulting from this initial 
displacement, the tying mechanism is removed 
from its optimum start position, effecting high iner- 
tia forces when actuated a second time to finally 
realise a complete tying cycle. 

It is the objective of the present invention to 
overcome the aforementioned problems and more 
specifically to provide a baler with improved power 
efficiency, comprising less continuously oscillating 
elements. 

According to one aspect of the invention a 
baler is provided comprising : 

- a bale case; 

- a plunger reciprocable in the bale case for com- 
pressing crop material into bales; 

- a tying mechanism mounted on the bale case for 
tying a strand of binding material around a bale; 

- drive means for driving the tying mechanism and 
including a clutch mechanism; said clutch mecha- 
nism comprising a pawl assembly movable be- 
tween a drive interrupting position and a drive 
engaging position; 

- bale length metering means; 

- a first trip means operatively associated with the 
bale length metering means and cooperable with 
said pawl assembly; said metering means being 
operable, until a bale of predetermined length is 
formed, to locate said first trip means in a pawl 
assemby holding position maintaining the pawl as- 
sembly in its drive interrupting position, and. when 
a bale of predetermined length is formed, to retract 
said first trip means to a pawl assembly releasing 
position permitting the pawl assembly to move to 
its drive engaging position, and 

- a second trip means equally movable between a 
pawl assembly holding position for maintaining the 
pawl assembly in its drive interrupting position and 
a pawl assembly releasing position for permitting 
the pawl assembly to move to its drive engaging 
position; said second trip means being operatively 
associated with the plunger in a manner so that the 
second trip means is positioned in its pawl assem- 
bly holding position when the plunger is retracted. 

The baler as identified above is characterized 
in that : 

- the second trip means further also is operatively 


associated with the plunger in a manner so that 
said plunger does not prevent movement of said 
second trip means towards its pawl assembly re- 
leasing position when the plunger is in its full 
5 compaction position, and 

- the baler further also comprises locking means 
operatively associated with the first trip means and 
cooperable with the second trip means for, on the 
one hand, when said first trip means is in its pawl 

to assembly holding position, locking said second trip 
means in its own pawl assembly holding position 
and, on the other hand, when the first trip means is 
moved to its pawl assembly releasing position, 
permitting said second trip means equally to move 

75 to its pawl assembly releasing position upon the 
plunger being located at or adjacent its full com- 
paction position. 

The position of the second trip means is con- 
trolled by a ramp mounted for pivotal movement on 

20 the bale case close to the fully retracted position of 
the plunger and a roller carried on the plunger for 
contacting the ramp. 

Following one embodiment, the first trip means 
is in the form of an abutment tab directly en- 

25 gageable with the pawl assembly, while the locking 
means take the form of an arm engageable with a 
link carrying the second trip means. 

In another embodiment, the first trip means 
and the locking means are consolidated in one tab 

30 element, directly engageable with the second trip 
means and operable to control as well the position 
of the second trip means as the position of the 
pawl assembly. 

According to another aspect of the present 

35 invention a baler is provided comprising : 

- a bale case; 

- a plunger reciprocable in the bale case for com- 
pressing crop material into bales; 

- a tying mechanism mounted on the bale case for 
40 tying a strand of binding material around a bale; 

- drive means for driving the tying mechanism and 
including a clutch mechanism; said clutch mecha- 
nism comprising a pawl assembly having an abut- 
ment tab and being movable between a drive inter- 

45 rupting position and a drive engaging position; 

- bale length metering means; 

- a first trip means operatively associated with the 
bale length metering means and cooperable with 
said abutment tab; said metering means being op- 

50 erable, until a bale of predetermined length is 
formed, to locate said first trip means in a pawl 
assembly holding position maintaining the pawl as- 
sembly in its drive interrupting position, and, when 
a bale of predetermined length is formed, to retract 

55 said first trip means to a pawl assembly releasing 
position permitting the pawl assembly to move to 
its drive engaging position, and 

- a second trip means also cooperable with said 
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pawl assembly abutment tab and equally movable 
between a pawl assembly holding position for 
maintaining the pawl assembly in its drive interrupt- 
ing position and a pawl assembly releasing position 
for permitting the pawl assembly to move to its 
drive engaging position; said second trip means 
being operatively associated with the plunger in a 
manner so that the second trip means is positioned 
in its pawl assembly holding position when the 
plunger is retracted. 

The invention is characterized in that the initial 
displacement of the second trip means, when 
moved from its pawl assembly holding position 
towards its pawl assembly releasing position, is 
oriented substantially in the same direction as the 
initial displacement of the pawl assembly abutment 
tab, when moved from its drive interrupting position 
towards its drive engaging position. 

The present invention advantageously can be 
used on all types of square balers, inclusive the so- 
called conventional or small rectangular balers. 
However, the present invention is particularly useful 
on so-called medium size and large square balers. 

A baler incorporating the present invention will 
now be described, by way of example, with refer- 
ence to the accompanying drawings, in which : 

Figure 1 is a side elevation view of a baler 
comprising one embodiment of the present in- 
vention; 

Figure 2 is an enlarged view of a portion of the 
baler of Figure 1; 

Figure 3 is a plan view of the portion of the 
baler shown in Figure 2; 

Figure 4 is an enlarged sectional view taken 

along lines 4-4 in Figure 3; 

Rgures 5 and 6 are views similar to Figure 4 

taken at various stages in the operation of the 

baler. 

Figure 7 is a view similar to Figure 2 but show- 
ing an alternative embodiment; and 
Rgure 8 and 9 are enlarged sectional views 
similar to Rgures 4 and 6 but showing the 
alternative embodiment 
Referring to Rgure 1, a baler 10 includes a 
bale case 12 mounted on a frame 14 which is 
supported by wheels 16. A tongue 18 extends 
forwardly from the bale case 1 2 for attachment to a 
tractor (not shown). A plunger 20 is reciprocably 
disposed in the bale case 12 to form crop material 
into rectangular bales. The plunger 20 is attached 
by a connecting rod 22 to a crank arm 24 fixed to a 
shaft 26 on which a sprocket 28 is fixedly mounted. 
The connecting rod 22 has a pivotal connection 30 
at one end with the plunger 20 and another pivotal 
connection 32 at the other end with the crank arm 
24. 

A drive shaft 34 is connected at one end to a 


gearbox 36 carried on the baler 10 and is adapted 
for connection at the other end to the PTO of a 
tractor (not shown). The drive shaft 34 causes 
clockwise rotation, as viewed in Rgure 1, of a 

5 double sprocket 38 which is fixed to the output 
shaft 40 of the gearbox 36. The double sprocket 38 
is connected via a chain 42 to a sprocket 44 of 
larger diameter. A sprocket 46 is fixed to rotate 
with the sprocket 44. This arrangement of sprock- 

10 ets provides a speed reduction from the double 
sprocket 38 to the sprocket 46. A chain 48 con- 
nects the sprocket 46 to the sprocket 28 to cause 
clockwise rotation of the sprocket 28, as viewed in 
Rgure 1, in order to cause reciprocation of the 

is plunger 20 in a fore-and-aft direction in the bale 
case 12. 

A feed chamber 50 is mounted underneath the 
bale case 12 and includes a curved duct 52 having 
top and bottom walls 54 and 56, respectively, and 

20 sidewalls. The top wall 54 is formed of a series of 
curved channel members, of inverted generally U- 
shaped cross-section, which are arranged side-by- 
side so that there are slots defined between adja- 
cent channel members. The bottom wall 56 is 

25 formed primarily of a single curved, continuous 
panel member. The curved duct 52 is open at its 
lower end 58 and at its upper end 60 and commu- 
nicates at its upper end 60 with an inlet opening 
formed in the bottom wall of the bale case 12. A 

30 pickup device 62 of a conventional type is pivotally 
connected at 64 to the feed chamber 50 and is 
supported by wheels 66. The pickup device 62 
includes a plurality of fingers 68 which are rotatable 
in the direction indicated in Rgure 1 for lifting crop 

35 material from the ground and delivering it toward 
the feed chamber 50. 

A feeder mechanism 70 is provided in the feed 
chamber 50 for moving crop material toward the 
lower end 58 of the duct 52, then through the duct 

40 52 from its lower end 58 to its upper end 60, and 
then into the bale case 12 through the inlet opening 
in the bottom wall thereof. The feeder mechanism 
70 includes two sets of feeder elements or tines 
72,74 arranged to project through the slots in the 

45 top wall 54 of the duct 52. 

The double sprocket 38 is connected to a 
sprocket 76 mounted on the side of the bale case 
1 2 by a chain 78 in a backwrap manner to cause 
rotation of the sprocket 76 in a counterclockwise 

50 direction as indicated. The chain 78 also extends 
around idlers 80. Another sprocket 82 fixed to 
rotate with the sprocket 76 is connected by a chain 
84 to a sprocket 86 to cause counterclockwise 
rotation of the sprocket 86 and thus operation of 

55 the feeder mechanism 70. A belt 88 extends ar- 
ound a sheave 90 that is connected to the sprocket 
86 in a backwrap manner and around another 
sheave 92 on the pickup device 62 to rotate the 
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sheave 92 in a clockwise direction and thus op- 
erate the pickup device 62. The belt 88 also ex- 
tends around idlers 94, the forward one of which is 
preferably spring loaded to allow vertical move- 
ment of the pickup device 62 and to allow the belt 
88 to slip if the pickup device 62 is overloaded. 

The baler 10 includes a system for tying sev- 
eral strands of twine around a completed bale. This 
system includes a plurality of conventional knotters 
96 (two of which are partially shown in phantom in 
Figure 3) mounted above the baJe case 12. The 
knotters 96 are driven by a shaft 98 on which a 
sprocket 100 is rotated. A chain 102 extends ar- 
ound the sprocket 100 and another sprocket 104 
that is connected to rotate with the sprockets 76 
and 82. The various sprockets are sized so that the 
sprocket 100 rotates twice as fast as the sprocket 
28. Accordingly, the knotters 96 and needles 110, 
when actuated as explained later, advantageously 
will be driven at twice the speed of the plunger 
crank arm 24. A yoke 106 is pivoted on stub shafts 
108 carried on the sides of the bale case 12. The 
yoke 106 carries a plurality of twine needles 110 
for delivering strands of twine to the knotter 96 
which form knots therein. As also seen in Figures 2 
and 3, a link 112 is pivotaJly connected at one end 
to a crank arm 114 by a pin 116. The crank arm 
114 is clamped to the shaft 98 by a bolt 118. The 
other end of the link 112 is pivotally connected by 
a pin 120 to a bracket 121 carried on the yoke 106. 
A tripping device for actuating the tying system 
includes a star wheel 122 fixed on a shaft 124 that 
is rotatably supported in brackets 126 mounted on 
the upper comer rails 127 of the bale case 12. The 
tripping device also includes an arm member 128 
operatively coupled to the shaft 124 in a conven- 
tional manner, such as disclosed in US-A- 
2.897.748. 

Referring now to Figures 2 and 3. it will be 
seen that the arm member 128 has a plate 130 
pivoted thereto at Its forward end by a pin 129. The 
plate 130 is pivoted on a pin 132 carried on a 
frame member 133 of the bale case 12. A spring 
134 is connected between the arm member 128 
and a transverse beam 135 on the bale case 12 to 
urge the arm member 128 in a forward direction 
relative to the bale case 12. A ramp 136 is pivoted 
at one end on a pin 138 on the side of the baie 
case 12, and a roller 140 carried by the plunger 20 
is positioned to roll underneath the lower surface of 
the ramp 136. A rod 142 is connected at its lower 
end to the ramp 136 and at its upper end to one 
arm of a bell crank lever 144 fulcrumed at 146 to 
the side of the bale case 12. A link 148 extends 
between the other arm of the bell crank lever 144 
and a further link 150, which is pivoted by a pin 
152 to a support 154 on the bale case 12. A spring 
156 is connected between the further link 150 and 


a vertical beam 162 for urging the further link 150 
in a clockwise direction around the pin 152 as seen 
in Figure 2. As best can be observed in Figure 3, 
the shaft 98 is rotatably supported at its ends in 

5 bearings 164, 166 carried by brackets 168, 170. 
Bracket 168 is secured to a beam 171 extending 
between the transverse beam 135 and another 
transverse beam 158 on the bale case 12, a brack- 
et 170 is secured to the bale case comer rail 127. 

io Referring to Figure 4, a hub 172 shown in 
cross-section is bolted to the sprocket 100 (not 
shown in Figure 4). The hub 172 has a cam lobe 
174 welded to its inner surface, and the hub 172 is 
rotated in the direction indicated by the arrow 176. 

75 A disk 178 is keyed to the shaft 98 behind the hub 
172 as also seen in Figure 3. A pawl assembly 180 
is pivoted at 182 on the disk 178, and carries a 
roller 184 at one end for engagement with the cam 
lobe 174 on the hub 172. The end of the pawl 

20 assembly 180 opposite the roller 184 is formed 
with a tab 186. A spring 188 is connected between 
the pawl assembly 180 and the disk 178 to urge 
the pawl assembly 180 in a counter-clockwise di- 
rection about pivot 182 as viewed in Figure 4. The 

25 plate 130 carries a first trip means, hereinafter 
referred to as the tab 190 disposed to engage the 
tab 186 on the pawl assembly 180. The link 150 is 
extended with a second trip means, called the tab 
192, also for engagement with the pawl assembly 

30 tab 186. A locking means in the form of an ex- 
tended arm 194 welded or otherwise secured to 
the plate 130 is operable, under certain operating 
conditions which will be described furtheron, to 
engage the link 150 for maintaining the tab 192 in 

35 abutment with the pawl assembly tab 186. 

In operating the baler 10, crop material is deliv- 
ered into the bale case 12 by the feeder mecha- 
nism 70 where it is then compressed into bales by 
the plunger 20. While a baie is being formed, the 

40 arm 1 28 is in the position shown in figures 2 and 4 
so that the tab 190 thereon is located in a pawl 
assembly holding position, engaging the tab 186 
on the pawl assembly 180. By the same token, the 
arm 194 locks the tab 192 in the position as shown 

45 in Rgures 4 equally in engagement with the pawl 
assembly tab 186. The pawl assembly 180 is 
thereby held in a drive interrupting position where 
the roller 184 is out of the path of movement of the 
cam lobe 174 on the hub 172 which is constantly 

so rotated with the sprocket 100 in the direction in- 
dicated by the arrow 176. Therefore, the disk 178 
and the shaft 98 are stationary and the knotters 96 
are idle for the time being. Meanwhile, the recipro- 
cating movement of the plunger 20 in the bale case 

55 12 causes the roller 140 to roll back and forth 
underneath the lower surface of the ramp 136. It 
will be observed that the connecting structure be- 
tween the ramp 136 and the tab 192, being the rod 
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142, the bell crank 144 and the links 148, 150, are 
dimensioned in a manner such that the ramp 136 is 
out of the path of movement of the reciprocating 
roller 140 when the tab 192 is locked in the posi- 
tion as shown in Figures 2 and 4. In other words, 
although the roller 140 of the reciprocating plunger 
20 is constantly moved underneath the ramp 136, 
the latter remains stationary for as long as the pawl 
assembly 180 is held in its drive interrupting posi- 
tion. 

When a bale has reached the desired length, 
the starwheel 122 and the shaft 124 will have 
rotated far enough to cause the arm 128 to be 
pivoted upwardly about the pin 129 to a point 
where a slot 131, that is defined between the end 
of the arm 128 and a bracket 137 which is attached 
thereto, receives the shaft 124. The arm 128 is 
then moved forwardly with respect to the bale case 
12 by the spring 134 thereby resulting in rotation of 
the plate 130 about the pin 132 to a pawl assembly 
releasing position shown in Rgure 5 where the tab 
190 on the plate 130 is out of engagement with the 
tab 186 on the pawl assembly 180. This tripping 
action most frequently occurs when the baler 
plunger 20 is approaching its maximum compac- 
tion position as at this point in the cycle an addi- 
tional charge of crop material is added to the bale 
under formation whereafter the desired bale length 
is obtained. Occasionally however, this tripping ac- 
tion equally may occur at any other point of the 
reciprocating cycle of the plunger 20 and is then 
caused e.g. by machine vibrations. In any event, it 
will be appreciated that rotation of the plate 130 
around the pin 132 equally will procure rotation of 
the arm 194 therearound as the arm 194 is firmly 
connected to the plate 130. Consequently, the link 
150 carrying the tab 192 is permitted to rotate 
about the pin 152 under action of the spring 156, 
but not necessarily will do so under all operating 
positions of the plunger 20 as will be explained 
hereinafter. 

As already mentioned, it is generally known in 
the art that the knotter cycle of a baler should be 
tripped always at precisely the same point in the 
plunger cycle i.e. when the plunger is approaching 
its full compaction position. In conventional balers 
where the knotter drive shaft is rotated at the same 
rotational speed as the plunger, timing of the knot- 
ter operation with the plunger movement is quite 
simple. Yet, the baler 10 presently under consider- 
ation is provided with a knotter shaft 98 driven at 
twice the rotational speed of the plunger crank 
shaft 26. That is, the knotters 96 and the needles 
110 each make one complete knot tying cycle 
while the plunger 20 makes one-half of a complete 
stroke (i.e. 180° rotation of the plunger crank arm 
24), which is in contrast with prior art balers of 
which the knotters and needles make one complete 


knot tying cycle while the plunger makes a com- 
plete stroke (i.e. 360° rotation of the plunger crank 
arm). As a result, the knotter tripping mechanism 
according to the invention should be synchronized 

s with the plunger movement in order to ensure that 
the knot tying operation is carried out only when 
the plunger 20 is moving through the rearward half 
of its path. This timing requirement between the 
plunger movement and the knotter operation has 

10 necessitated the provision of the additional means 
according to the invention, which are an improve- 
ment in comparison with the embodiment depicted 
in EP-A-0.1 58.404. Said additional means are in the 
form of the structure comprising the roller 140 on 

75 the plunger 20, the ramp 136, the link 150 with the 
tab 192 thereon and the arm 194 on the plate 130. 

The hub 172 and the plunger 20 are synchro- 
nized in their respective movements in a manner 
such that, as the plunger 20 reaches its maximum 

20 compaction position, the leading edge of the cam 
lobe 174 just has moved past the roller 184. In 
case the tab 190 is tripped upon the plunger 20 
reaching said maximum compaction position, then 
the tab 192 equally will be tripped out of engage- 
rs ment with the pawl assembly tab 186 since the 
ramp 136 is free to pivot downwardly under influ- 
ence of the spring 156. Indeed, since the plunger 
20 is located in its rearmost position, the roller 140 
thereon does not prevent downward rotation of the 

30 ramp 136. At this point in the cycle (i.e. when the 
plunger 20 is positioned in or close to its maximum 
compaction position) the link 150 with the tab 190 
thereon is situated in the retracted position shown 
in phantom lines in Rgure 5. As both tabs 190, 192 

35 are now freeing the tab 186, the pawl assembly 
180 is pivoted in an anticlockwise direction around 
pivot 182 thus allowing the roller 184 to engage the 
inner surface of the cam lobe 174. Further rotation 
of the hub 172 in the direction 176 during the 

40 further movement of the plunger 20 allows the 
roller 184 to ride over the inner surface of the cam 
lobe 174 until it is allowed to "drop outwardly" and 
against the inner surface of the hub 172 behind the 
cam lobe 174. Consequently the roller 184 now is 

45 positioned in a drive engaging position i.e. in the 
path of movement of the cam lobe 174 as ob- 
served in phantom lines in Rgure 5. 

As the shaft 98 is driven at twice the rotational 
speed of the crank shaft 26, the cam lobe 174 

so approaches the pawl assembly 180 already again 
as the plunger is approaching its fully retracted 
position. As explained hereabove, at this point in 
the cycle the knotter mechanism may not be ac- 
tuated and this is guaranteed by the following. 

55 When the plunger 20 is moved forwardly in the 
bale case 12 in a subsequent retracting stroke 
towards the phantom position of Rgure 2, the roller 
140 pushes the ramp 136 upwardly about the pin 
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138. Caused thereby, the rod 142 is pushed upwar- 
dly, effecting the bell crank 144 to pivot around its 
fulcrum 146 and pulling the link 148 forwardly with 
respect to the bale case 12. As such, the link 150 
with the tab 192 thereon is returned to the full line 
position of Figure 5. In so doing, the tab 192 again 
engages the pawl assembly tab 186 whereby the 
pawl assembly 180 is pivoted opposite to the force 
of the spring 188 in the clockwise direction around 
pivot 182 to the full line position of Figure 5 where- 
by the pawl assembly 180 is pivoted out of the 
path of movement of the approaching cam lobe 
174. It thus will be appreciated that while the 
plunger 20 is performing a retracting stroke in the 
bale case 12, the pawl assembly 180 always is 
prevented from coupling the continuously rotating 
hub 172 to the disk 178 since under those operat- 
ing conditions of the plunger 20, the tab 192 forces 
the pawl assembly 180 from its drive engaging 
position towards its drive interrupting position. 

When the plunger 20 subsequently moves to- 
ward the end of its rearward or compacting stroke, 
the ramp 136 again is permitted to pivot downwar- 
dly, thereby pushing the link 150 to the pawl as- 
sembly releasing position abutting against the arm 
194 as shown in figure 6 and moving the tab 192 
on the link 150 out of engagement with the pawl 
assembly tab 186. The spring 188 again urges the 
pawl assembly 180 to the position where the roller 
184 is in the path of movement of the cam lobe 
174. As the plunger 20 is approaching its maximum 
compaction position, the cam lobe 174 is moved a 
second time towards the intercepting area with the 
roller 184. This time, the cam lobe 174 engages 
the roller 184 and remains in contact therewith for 
a full revolution of the disk 178. During this revolu- 
tion of the disk 178 and the shaft 98 supporting the 
latter the tying system is operated. That is, the 
needles 110 are moved through the bale case 12 
to deliver twine to the knotters 96 which are driven 
to form knots in the twine. 

The disk 178 carries a cam track 196 which 
engages a roller 198 on the plate 130 as the disk 
178 is rotated. This serves to reset the arm 128 to 
the position shown in Figure 2 after one complete 
(360*) revolution of the disk 178. The tab 190 on 
the plate 130 is returned to the position shown in 
Figure 4 so that it re-engages the tab 186 on the 
pawl assembly 180. Concurrent therewith and by 
intermediary of the locking arm 194, the tab 190 
equally is repositioned in its pawl assembly holding 
position. Tlie pawl assembly 180 thus is returned 
to the position as seen in Rgure 4 following a 
single revolution of the disk 178 and the shaft 98. 

As already discussed, it occasionally may hap- 
pen that the tripping action of the tab 190 is not 
effected when the plunger 20 is close to its full 
compaction position, but equally could occur e.g. 


when the plunger 20 has only commenced its 
compaction stroke. In the latter case, the operating 
cycle of the knotter mechanism varies substantially 
from the one already depicted hereabove since 

5 actuation of the knotters 96 is not delayed any 
longer by the plunger cycle. Indeed, tripping of the 
tab 190 permits the tab 192 equally to trip as soon 
as the compressing plunger 20 has disengaged the 
ramp 136 whereby the pawl assembly roller 184 is 

w permitted to move to the position shown in Rgure 
6 i.e. ready to be intercepted by the cam lobe 174. 
Upon the plunger 20 approaching its full compac- 
tion position, the cam lobe 174 engages the roller 
184 thereby coupling the hub 172 to the disc 178 

75 thereby initiating the tying operation, it accordingly 
will be understood that in the above situation the 
coupling between the cam lobe 174 and the pawl 
assembly roller 184 is effected immediately, with- 
out the hub 172 having to perform another full 

20 rotation as was the case with the first explained 
situation. 

To facilitate the disengagement of the pawl 
assembly roller 184 from the cam lobe 174, special 
attention has to be given to the finishing of the 

25 surface of the leading edge of the latter. In prior art 
balers the radius of curvature of said leading edge 
normally equals the radius of the pawl assembly 
roller for holding the latter firmly in engagement 
Yet, during disengagement this roller has to be 

30 pivoted tangentially out of the arc formed by the 
cam lobe leading edge. Accordingly, the roller is 
forced to roll over the inner edge of said arc, 
bringing a relative displacement about between the 
hub 172 and the disc 178; a displacement which 

35 has to be neutralized e.g. by strain in the chains in 
the knotter drive line. The leading edge of the cam 
lobe 174 according to the invention has been pro- 
vided with a radius of curvature which is fairly 
larger than the radius of the roller 184 so that 

40 during disengagement of the two elements, the 
roller 184 smoothly can roll over the leading sur- 
face of the cam lobe 174 and out of engagement 
therewith without creating the aforementioned rela- 
tive displacement between the hub 172 and the 

45 disc 178. 

From what precedes it thus will be appreciated 
that, in accordance with an important aspect of the 
present invention, the second trip means 192 is 
held in a pawl assembly holding position for as 

so long as the first trip means 190 engages the pawl 
assembly tab 186 and this by the intermediary of 
the locking means 194. In other words, the second 
trip means 192 is held stationary during the entire 
bale forming cycle even though the plunger 20 

55 continuously is reciprocating in the bale case 12. 
Only under the combined condition of the first trip 
means 190 being tripped and the plunger 20 being 
located close to its maximum compression posi- 
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tion, the second trip means 192 is allowed to 
assume a pawl assembly releasing position thereby 
initiating the tying operation. 

According to another important aspect of the 
instant invention, the second trip means 192, when 
pivoted from its pawl assembly holding position 
towards its pawl assembly releasing position, is 
initially moved substantially in the same direction 
as the tab 186 carried by the pawl assembly 180, 
when the latter is pivoted from its drive interrupting 
position towards its drive engaging position. This is 
in contrast with the prior art baler described in EP- 
A-0.1 58.404, of which the second trip means is 
pivotabie in a generally perpendicular direction to 
the path of movement referred to hereabove of the 
pawl assembly tab 186. The foregoing prior art 
arrangement has necessitated the second trip 
means to be positioned a short distance past the 
first trip means when seen in the direction of rota- 
tion of the pawl assembly in order to allow the 
second trip means to move in front of the pawl 
assembly tab when the latter is released by the 
first trip means. A serious drawback results there- 
from however in that upon tripping of the first trip 
means and while the plunger is performing a re- 
tracting stroke, the knotters and needles are ac- 
tuated for a very short period of time immediately 
whereafter the coupling between the drive and the 
tying mechanism is disengaged again by the inter- 
ference of the second trip means. It will be under- 
stood that this disengaging of the drive may be 
acceptable functionally on the one hand, but is 
energy-consuming and effects premature wear of 
components on the other hand. Indeed, energy is 
spent to set the tying mechanism in motion, not for 
a complete tying cycle, but only for a very short 
angular displacement whereafter the tying mecha- 
nism is completely hatted again. Upon the plunger 
performing a subsequent compaction stroke, the 
tying mechanism then has to be actuated for a 
second time, now effecting a full tying cycle. 

The arrangement according to the present in- 
vention has overcome the mentioned drawbacks by 
selecting a specific location of the pivot pin 152 of 
the second trip means 192 and the pivot 182 of the 
pawl assembly 180 with respect to the orientation 
of the abutment tab 186, respectively the second 
trip means 192. As already indicated, the abutment 
tab 186 is provided on the outer end of a pawl 
assembly crank arm 181. While the second trip 
means 192 engages the pawl assembly abutment 
tab 186 to hold the pawl assembly 180 in its drive 
interrupting position, the pawl assembly crank arm 
181 is virtually aligned with the link 150. It will also 
be observed that under this operating condition of 
the pawl assembly 180, the contact surface of the 
abutment tab 186 normally engaging the first and 
second trip means 190, 192 is oriented generally 


parallel to the connecting line between the pin 152 
around which the link 150 pivots and the pivot 182 
of the pawl assembly 180. To some extent, the 
same can be said about the tab 192 so that in 

5 effect, one could consider the second trip means 
192 on the link 150 to be arranged "radially" with 
respect to the abutment tab 186 and the crank arm 
181. Due to the foregoing configuration and when 
the tab 192 is pivoted to its pawl assembly releas- 

io ing position allowing the pawi assembly to assume 
its drive engaging position, the tabs 186 and 192 
initially are moved substantially in the same direc- 
tion whereafter they flare outwardly with respect to 
each other in a manner comparable to the swinging 

75 movement of a doubfe swing door as can be ob- 
served in Figure 5. Upon the plunger 20 retracting 
in the bale case 12; the link 150 carrying the tab 
192 is pivoted in a counter-clockwise direction ar- 
ound pin 152, as already described, while contact- 

20 ing the tab 186 and accordingly forcing the pawl 
assembly 180 back to its drive interrupting position 
as seen in Rgure 5. In other words, before the cam 
lobe 174 has reached the intercepting area with the 
pawl assembly roller 184, the latter already has 

25 been swung completely out of the way permitting 
the cam lobe 174 to pass underneath without any 
contact being made. This contact is only effected 
during the subsequent compaction stroke of the 
plunger 20, whereby a full tying cycle is initiated. 

30 The present embodiment in this manner avoids 
a temporarily purposeless coupling being made 
between the knotter mechanism and its drive as 
was the case with the baler shown in EP-A- 
0.158.404. The present baler thus is substantially 

35 more energy-efficient and more durable in con- 
struction as the knotter components are less sub- 
jected to wear. 

Turning now to Figures 7, 8 and 9 of the 
drawings, an alternative embodiment is shown in 

40 which the connecting structure between the ramp 
136 and the second trip means or tab 192 is 
modified in order to render the overall construction 
more compact Also the first trip means and coop- 
erating locking means have been altered substan- 

45 tially as will be described hereafter. The ramp 136 
is extended with an upwardly directed rod 143 
which is pivotabie in unison therewith around the 
pivot pin 138. A link 149 is provided between the 
rod 143 and the lower end of a further link 151, 

so which carries the second trip means 192 at its 
upper end for engagement with the pawl assembly 
tab 186. The further link 151 is pivotably attached 
to the bale case 12 by means of an intermediate 
pivot 153. The second trip means 192 is urged 

55 towards its pawl assembly releasing position by a 
spring 157, which by the same token aims to swing 
the ramp 136 into the path of movement of the 
roller 140 on the reciprocating plunger 20. 
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Referring more specifically to Figures 8 and 9, 
it will be observed that the plate 130, forming a link 
between the bale length metering means 122 and 
the pawl assembly 180, has been modified when 
compared to the first embodiment to the extent that 
no tab is provided thereon any longer for directly 
engaging the pawl assembly tab 186. 

Instead, a tab 193 firmly secured to the plate 
130, has taken over the function of as well the tab 
190 as the locking arm 194 of the first embodi- 
ment, in as much as said tab 190 and said arm 194 
were rigidly connected to each other by the inter- 
mediary of the plate 130, movement of the one 
element resulted in movement of the other element 
and vice versa. As a consequence, the pawl as- 
sembly 180 was held in its drive interrupting posi- 
tion directly by the tab 190 on the one hand, and 
indirectly by the locking arm 194 through the tab 
192 on the other hand. Also, upon the tab 190 
being tripped, the locking arm 194 equally was 
withdrawn from the tab 192, taking no part any 
longer in the actual tripping of the tying mecha- 
nism. The alternative embodiment now proposes to 
provide the tab 193 on the plate 130 in a manner 
such that the back side of the tab 192 is en- 
gageable by the tab 193 for controlling on the one 
hand, the position of the tab 192, and. on the other 
hand, the position of the pawl assembly 180 via 
said tab 192. In Figure 8, the arrangement is shown 
in its idle position before any tripping has occurred 
while Figure 9 depicts the pawl assembly 180 in a 
condition ready to drive the tying mechanism. In 
essence, the working principle of the alternative 
arrangement is identical to the one already de- 
scribed in connection with the first embodiment 
and therefore will not be repeated here. 

It will be appreciated that in the alternative 
embodiment the overal number of elements syn- 
chronizing the movement of the plunger with the 
tying mechanism has been reduced further in order 
to obviate the necessity of maintenance and read- 
justments. 

The foregoing description illustrates preferred 
embodiments of the invention. However, concepts 
employed may, based upon such description, be 
employed in other embodiments without departing 
from the scope of the invention. 

It e.g. will be obvious that the coupling mechar 
nism between the plunger 20 and the tab 192 
comprising, following the preferred embodiment of 
the invention, a fairly large number of components, 
may be arranged otherwise; the only requirements 
being that the second trip means 192 is held 
stationary in the pawl assembly holding position 
until a complete bale has been formed and neutral- 
izes the effect of the tripping of the tying mecha- 
nism by the conventional trip mechanism including 
the starwheel 122 and the components coupled 


thereto, unless the plunger 20 is located at or 
adjacent its full compaction position. 

The same invention equally advantageously 
can be used on a wire tie mechanism as on a twine 
5 tie mechanism. In such a wire tie mechanism wire 
twisters replace the knotter mechanisms. 


Claims 

w 

1. A baler (10) comprising : 

- a bale case (12); 

- a plunger (20) reciprocabie in the bale case (12) 
for compressing crop material into bales; 

15 - a tying mechanism (96, 110) mounted on the bale 
case (12) for tying a strand of binding material 
around a bale; 

- drive means (102, 100, 172. 178, 98, 112) for 
driving the tying mechanism (96, 110) and includ- 

20 ing a clutch mechanism (172, 174, 180, 178); said 
clutch mechanism (172, 174, 180, 178) comprising 
a pawl assembly (180) movable between a drive 
interrupting position and a drive engaging position; 

- bale length metering means (122); 

25 - a first trip means (190/193) operatively associated 
with the bale length metering means (122) and 
cooperable with said pawl assembly (180); said 
metering means (122) being operable, until a bale 
of predetermined length is formed, to locate said 

30 first trip means (190/193) in a pawl assembly hold- 
ing position maintaining the pawl assembly (180) in 
its drive interrupting position, and, when a bale of 
predetermined length is formed, to retract said first 
trip means (1907193) to a pawl assembly releasing 

as position permitting the pawl assembly (180) to 
move to its drive engaging position, and 

- a second trip means (192) equally movable be- 
tween a pawl assembly holding position for main- 
taining the pawl assembly (180) in its drive inter- 

40 rupting position and a pawl assembly releasing 
position for permitting the pawl assembly (180) to 
move to its drive engaging position; said second 
trip means (192) being operatively associated with 
the plunger (20) in a manner so that the second 

45 trip means (192) is positioned in its pawl assembly 
holding position when the plunger (20) is retracted, 
and 

characterized in that : 

- the second trip means (192) further also is oper- 
50 atively associated with the plunger (20) in a manner 

so that said plunger (20) does not prevent move- 
ment of said second trip means (192) towards its 
pawl assembly releasing position when the plunger 
(20) is in its full compaction position, and 
55 - the baler (16) further also comprises locking 
means (194/193) operatively associated with the 
first trip means (190/193) and cooperable with the 
second trip means (192) for, on the one hand. 
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when said first trip means (190, 193) is in its pawl 
assembly holding position, locking said second trip 
means (192) in its own pawl assembly holding 
position and, on the other hand, when the first trip 
means (190) is moved to its pawl assembly releas- 
ing position, permitting said second trip means 
(192) equally to move to its pawl assembly releas- 
ing position upon the plunger (20) being located at 
or adjacent its full compaction position. 

2. A baler (10) according to claim 1 wherein plung- 
er drive means (22, 24, 26) are provided compris- 
ing a crank arm (24) drivingly coupled to the plung- 
er (20) and wherein the tying mechanism drive 
means (102, 100, 172, 178, 98, 112) comprise a 
drive shaft (98) drivingly coupled to the tying 
mechanism (97, 110) including a knotter (96) and a 
needle (110) and characterized in that the rotational 
speed of the tying mechanism drive shaft (98) 
exceeds the rotational speed of the plunger crank 
arm (24) whereby, in use of the baler (10), the 
tying operation is completed during less than a full 
reciprocating cycle of the plunger (20). 

3. A baler (10) according to claim 1 or 2, 

- wherein the clutch mechanism (172, 174, 180, 
178) also comprises, on the one hand, a hub (172) 
which, in use of the baler (10), is rotated continu- 
ously and which carries a cam lobe (174) having a 
cam surface which is drivingly engageable with the 
pawi assembly (180) and, on the other hand, a disk 
(178) co-axial with the hub (172) and drivingly 
coupled to the tying mechanism (96, 110); 

- wherein the pawl assembly (180) is pivotally 
mounted on the disk (178) and is movable be- 
tween, on the one hand, the drive interrupting posi- 
tion outside the path of movement of the cam lobe 
(174) and, on the other hand, the drive engaging 
position within the path of movement of the cam 
lobe (174); the pawl assembly (180), in use, being 
rotated in unison with the hub (172) when in the 
drive engaging position and engaged by the cam 
lobe (174); 

- wherein the pawl assembly (180) comprises an 
abutment tab (186); 

- wherein, upon rotation of the pawl assembly (180) 
in unison with the hub (172), the first trip means 
(190/193), when returning from its pawl assembly 
releasing position towards its pawl assembly hold- 
ing position, is cooperable with the abutment tab 
(186) to move the pawl assembly (180) from its 
drive engaging to its drive interrupting position; and 

- wherein the second trip means (192) is movable 
between its pawl assembly holding position within 
the path of movement of the pawl assembly abut- 
ment tab (186) and its pawl assembly releasing 
position outside said path; and 

characterized in that 

the timing between the plunger movement and the 
rotational movement of the hub (172) is such that 
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- when, upon a bale of predetermined length being 
formed, tripping of the first trip means (190/193) 
occurs during the plunger compaction stroke prior 
to the plunger (20) reaching its maximum compac- 

5 tion position and the second trip means (192) sub- 
sequently is tripped towards its pawl assembly 
releasing position, the pawl assembly (180) is per- 
mitted to move to its drive engaging position in 
front of said cam surface, resulting in a driving 

10 engagement between the hub (172) and the disk 
(178) and hence the operation of the tying mecha- 
nism (96), and 

- when, upon a bate of predetermined length being 
formed, tripping of the first trip means (190/193) 

75 occurs upon or after the plunger (20) reaching its 
maximum compaction position, said cam surface 
has moved beyond the position in which drive 
transmitting engagement of the pawl assembly 
(180) with said cam surface is possible; the ar- 

20 rangement being such that when the plunger (20) 
subsequently retracts from its maximum compac- 
tion position, the second trip means (192) returns 
from its pawl assembly releasing position to its 
pawl assembly holding position and causes the 

25 pawl assembly (180) to return to its drive interrupt- 
ing position without the disk (178) having been 
entrained by the hub (172), and, when the second 
trip means (102) next moves again to its pawl 
assembly releasing position upon the plunger (20) 

30 returning to its maximum compaction position, said 
pawl assembly (180) is again permitted to move to 
its drive engaging position, this time resulting in a 
drive engagement between the hub (172) and the 
disk (178) and hence in the operation of the tying 

35 mechanism (96). 

4. A baler (10) according to any of the preceding 
claims, characterized in that the position of the 
second trip means (192) is controlled by a ramp 
(136) movably mounted on the bale case (12) and 

40 a roller (140) carried on said plunger (20) for con- 
tacting the ramp (136) upon the plunger (20) mov- 
ing towards its fully retracted position. 

5. A baler (10) according to claim 4, characterized 
in that the ramp (136) is positioned on the bale 

45 case (12) close to the fully retracted position of the 
plunger (20). 

6. A baler (10) according to claim 5, characterized 
in that the second trip means is in the form of an 
abutment tab (192) connected to a link (150, 151) 

so which itself is operatively connected to the ramp 
(136); said abutment tab (192) being engageable 
with the pawl assembly abutment tab (186). 

7. A baler (10) according to claim 6, characterized 
in that the link (150, 151) and the ramp (136) each 

55 are pivotally mounted on the bale case (12) and 
spring means (156, 157) are provided for urging 
the link (150, 151) towards a position disposing the 
second trip means (192) in its pawl assembly re- 
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leasing position. 

8. A baler (10) according to any of the claims 5 to 
7. characterized in that, on the one hand, the first 
trip means is in the form of an abutment tab (190) 
directly engageable with the pawl assembly tab 
(186) and, on the other hand, the locking means is 
in the form of an arm (194) firmly connected to the 
abutment tab (190) for movement in unison there- 
with; the arm (194) being operable, when locking 
the second trip means (192) in its pawl assembly 
holding position, to withdraw the ramp (136) from 
within the path of movement of the roller (140) 
carried by the reciprocating plunger (20). 

9. A baler (10) according to any of the claims 5 to 
7, characterized in that the first trip means and the 
locking means are consolidated in one element 
taking the form of a tab (193) operatively coupled 
to the bale length metering means (122); said tab 
(193) being operable, when locking the second trip 
means (192) in its pawl assembly holding position, 
to withdraw the ramp (136) from within the path of 
movement of the roller (140) carried by the recipro- 
cating plunger (20). 

10. A baler (10) according to claim 9 characterized 
in that the tab (193) forming the first trip means 
and the locking means indirectly controls the posi- 
tion of the pawl assembly (180) via the inter- 
mediary of the second trip means (192). 

11. A baler (10) according to claim 8 or 9 char- 
acterized in that the locking means (194/193), when 
in a position permitting the second trip means 
(192) to move towards its pawl assembly releasing 
position, is operable, on the one hand, to limit the 
travel of the second trip means (192) and, on the 
other hand, to allow the ramp (136) to move into 
the path of the roller (140). 

12. A baler (10) comprising : 

- a bale case (12); 

- a plunger (20) reciprocable in the bale case (12) 
for compressing crop material into bales; 

- a tying mechanism (96, 110) mounted on the bale 
case (12) for tying a strand of binding material 
around a bale; 

- drive means (102, 100, 172, 178, 98, 112) for 
driving the tying mechanism (96. 110) and includ- 
ing a clutch mechanism (172, 174, 180, 178); said 
clutch mechanism (172, 174, 180, 178) comprising 
a pawl assembly (180) having an abutment tab 
(186) and being movable between a drive interrupt- 
ing position and a drive engaging position; 

- bale length metering means (122); 

- a first trip means (190/193) operatively associated 
with the bale length metering means (122) and 
cooperable with said abutment tab (186); said me- 
tering means (122) being operable, until a bale of 
predetermined length is formed, to locate said first 
trip means (190/193) in a pawl assembly holding 
position maintaining the pawl assembly (180) in its 


drive interrupting position, and, when a bale of 
predetermined length is formed, to retract said first 
trip means (190/193) to a pawl assembly releasing 
position permitting the pawl assembly (180) to 

5 move to its drive engaging postion, and 

- a second trip means (192) also cooperable with 
said pawl assembly abutment tab (186) and equally 
movable between a pawl assembly holding position 
for maintaining the pawl assembly (180) in its drive 

70 interrupting position and a pawl assembly releasing 
position for permitting the pawl assembly (180) to 
move to its drive engaging position; said second 
trip means (192) being operatively assocatied with 
the plunger (20) in a manner so that the second 

75 trip means (192) is positioned in its pawl assembly 
holding position when the plunger (20) is retracted, 
and 

characterized in that 

the initial displacement of the second trip means 
zo (192), when moved from its pawl assembly holding 
position towards its pawl assembly releasing posi- 
tion, is oriented substantially in the same direction 
as the initial displacement of the pawl assembly 
abutment tab (186), when moved from its drive 
25 interrupting position towards its drive engaging po- 
sition, 

13. A baler (10) according to claim 12 wherein the 
pawl assembly abutment tab (186) is provided at 
one end of a pawl assembly crank arm (181) and 

30 the second trip means (192) is carried by a link 
(150, 151); the pawl assembly crank arm (181) and 
the link (150, 151) being pivotable about a pivot 
(182) respectively a pivot pin (152, 153), and char- 
acterized in that the pawl assembly crank arm 

35 (181) is substantially aligned with the link (150, 
151) when the second trip means (192) engages 
the pawl assembly abutment tab (186) in a con- 
dition for maintaining the pawl assembly (180) in its 
drive interrupting position. 

40 14. A baler (10) according to claim 13 character- 
ized in that the surface of the abutment tab (186), 
which is cooperable with the first and second trip 
means (190/193 resp. 192), is oriented generally 
parallel to the connecting line between the pivot 

45 (182) of the pawl assembly (180) and the pivot pin 
(152. 153) of the link (150, 151) when the pawl 
assembly (180) is located in its drive interrupting 
position. 

50 
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